Specific activation of open complex formation at an Escherichia coli promoter by oligo(N-methylpyrrolecarboxamide)s: effects of peptide length and identification of DNA target sites.
It has previously been shown that open complex formation at a promoter containing a block substitution of nonalternating A-T sequences in the spacer DNA separating the contacted -10 and -35 regions could be accelerated by distamycin. No stimulation was observed at a promoter with a substitution of alternating A-T base pairs in the same region or at the promoter with wild-type spacer. Here we compare the effect of distamycin [tris(N-methylpyrrolecarboxamide), formally a P3] with that of its extended homologues P4, P5, and P6. It is found that the stimulatory potential of these synthetic oligopeptides which bind in the minor groove of DNA ranks in the order P4 greater than (distamycin, P5) greater than P6. The interaction of these peptides with the three promoters was studied by monitoring the positions of the promoter DNA protected from MPE-Fe(II) cleavage in the presence of different concentrations of ligand. The results suggest that a higher affinity of oligopeptide for the spacer DNA than for the -10 and/or -35 region is a necessary, but not sufficient condition for stimulation. Different patterns of protected DNA regions are seen with each of the three promoters; with distamycin, P4, and P5, a unique arrangement of protected regions is observed for the variant containing nonalternating A-T base pairs in its spacer DNA. These data support the hypothesis that differences in the ways the minor-groove binders interact with each of the promoter variants account for the observed differential stimulation. We further postulate that it is a ligand-induced structural change in the nonalternating A-T DNA which is responsible for the activation of open complex formation at the promoter containing this substitution.